Isolation, characterization and molecular 3D model of human GDE4, a novel membrane protein containing glycerophosphodiester phosphodiesterase domain.
As a transmembrane protein family, glycerophosphodiester phosphodiesterase (GDPD/GDE) catalyzes the hydrolysis of deacylated glycerophospholipids to glycerol phosphate and alcohol. To date, seven mammalian GDEs have been virtually cloned or predicted by bioinformatics analysis, however, GDE4 has not been molecular isolated and characterized in mammal. Here we report molecular cloning of human GDE4 encoding cDNA sequence, which is 945 base pairs long encoding a 314-amino acid protein with 2 transmembrane regions and a GDE motif. The human GDE1 gene is located on chromosome 19q22 and contains ten exons and nine introns. A molecular 3-D model provides the first structural information of human GDE4 and suggests a triose-phosphate-isomerase barrel core as typically found in bacterial GDPDs. Furthermore, a model of the putative catalytic residues highlights that the individual core residues Glu72, Asp74, and His87 are crucial to maintaining GDE4 catalytic activity. Western blotting shows that human GDE4 is a 36 kDa protein. Subcellular localization of GDE4 tagged with enhanced green fluorescence protein is in the cytoplasm, especially accumulated in the perinuclear region and the cell periphery. Moreover, over-expression of GDE4 did not induce neurite formation or change cell morphology. These results indicate GDE4 protein is a member of the GDE family and suggest it may play different roles from other members of GDE family.